~~ vs tt i tli ttl i =e ‘al OO. gat a a wr’ wl 4 Sk a aati deine et " at 7 eve ee 
pe ea PIA nmin eS tn nge o e a btietemcee 4 Pa TANS Aap tatieh wheter oe) ‘ x 4 renee ye : 
“ ~ — OE ion Ay Pmt nirhatncnon, eee ~ one Loess airnnemmanengnanavvesesr as wT Ee pean te ew parscanbecaecd sscannamrctebeniat TA etin teeter Pntediahed eeannvindBabehsoreimes. fre won ha a, gaeae mt ’ 9 

vow “apt 


* . ? 
. * al 
a6. 
“= i» < - 
= Me ae &. we 
~ < eae “-—- - - 
» — i elo" 
ss = eer . + “90e 
a s a 
» on 7 ” ~~ ae 
" » = ane . ° ° py 
teat ee ~ - 2 * — nee 
en * ot ~ md ~ —s mare fee 
~ 
— > a A — ~ . oo a = a: a - me >. 
o m aa to _ +7 - — 20, hoe > ee th ac 
~~ as - ~ ~ Ay ~ - - “Pe _— o or a - x “a aa bates 
-- ~ = ~, = Seer Gite antag _ eu - a e “ oon “* 
- ~ : are me — o~ - 
aw A “ na > mates ra aad * iy ¢ enent aa ~ “ - man — _ neapchentai mn? lly 
— ~e-g ——< ~~ “ mare wots “oy Pen _—— ee tt he “yy - ~ - - » tm ane ——— aon ‘e 
~~ we ~ 2 te ee. o ~~ erry ee wpe ne Se ~~ os ~ yun ~ — ee ~~ ee ma a v no te then te 
eda we a aie hm a yma aot Se pe ey = ~ ors en “NO gl aaeande - — —s oe fd ae ~ pan or * Ee Se Rie 
" ~o a pn nities ee we! . ~~ ee ann By meh = any op age wate. a Aw wr eerie =i = 7 aaa, nneoaa iy ~~ fa 
me ——. “. te - ~ Som, a4 = seed - oe ee ee ee ee . anette ean a ee oe hgtree-dinchdn ne ~- ra " pre ee nero * _ . - 
ae re Or genre pad SO extegeeth arney anne 7 oe ntiesanedns ry anemia Pere a tem.» apuinghepnerctans te eet aR Yel, ge Ao nine _ a oem —— onal — ss eg a _ a 
be gee = i al wa. 2 be tg i ee ie Flt a A AP onliel ap apie Bea aA y gs 4 a meet hae 7 rn — - - ~ pw > 2 =n enairtben pletatiaty ar enn wn vey 
ee, aenaatndl —o at A oneal — SE eae pte Awry > Ee ee eae - dngndr renee se aad ee ee ~_* - eer ee a we eee a - * hints “ ~~ re he em > > - 
Leeatintiereame ie a — mee ent a Rn Sneha oe MwGt, range ~ M tel S Ne 8 Mo hen ey dee ap rd gad Bee —_ © some oa - ome - : pg nto AE ancl ete omega Memento sth 
pO Re ee _ Pee oe Putney peat cmuiieatant ~s Ot eee ee re-4 or Seevate aia ee - ~~ et ee ee hee a ep ent ie — tO. a te = ~~ ~— ne Te eed a 
i —— a Ee el te — =<cerr he ho seam —- et ene p Pad guss nher® ar eoted - + ee Swe eee ope ae A oon dus ant —_ awe .-* — = ——. 7 “9 we o - 7 way 
a poe - % sing ’ - —_ o ’ aie ~ - NE ey 8 So mete a m cart _— = = 7 ya Py) wee 
~y ane ~-~ —s" armas aan By nmeteaty ob Se - mene siaate- ¥iertanee ~~ ees — ee ate rs “~~ - = ~~ ome Aare ey Ce er wae te _ a nett ttn -~ " a 
OA, tay 2 adios i te om “4 . Ae ~ Naat Py ert.- - be peal csteteg at _ _— ~ en eee OW - o— ~ +a. ee ee - n Oe 5 oe o - ly 
= ~ ~ —< mes ete en gM —t _— - 62 — hanging — et mee —_ a ar = Ae Wt — a nf the a‘. pneond 2 ee ae 
- ™ os a > . > U » ~ ~ ‘ - ~ oo > ~- - ~ — ‘ “ ~ * ul 
“ - Saw P a . . aes . on ~— —* - wand ‘ 
Seas : pn oe eee ee Se tart ee = Se oy ee ieee Sn en eT as 
~ > eng ee. : —ieieedoe Se er » ~ Attain F tee ee, rete an - tyne oY ange —_ en fate —- ‘ partie 7 ats 
—_ . - — ey _— om - a heb ~ oat Pend - — a = ~ ~ m pairs tantog” <4 a a - — oe * 
pee : 0. eer suomi ew ee Sn Wma shgevere moe oe i atte cr : “s - par Dap oer : —- most : 
~ om en 3 - - br —_ ~ - ° ~ ’ + 0% . ~ — - ow o 
Peet . ” —_ om Pans tt ~ — + on i ae ~, - alee nat Me ns a + ~ +A _- nein “a eran ~~ ~ —_ satel - Pome 
_— ning a Stee Penis - ~— — n- Pte eed . ms A, ee od oe ~ . a , + arte 
= x oe tty - = ~ oe " oe tw ~ a + oe - rua ee eee i =r gt = ore 2 a Pom 
er - ~~ - - a - is an a « -~— <-~ ~~ Mey * Pye Ne oa + Lied - _—<—" ~ Ms we * 
—— =—s mang 6 Strinere ee : 7 - nino atAs paar , Pare ee ey oe panda : ~ ° " 
- - r — ° 7 ee ~ -_e¢ os eee * ~* ee - bs = _, ow ee Se tm Pt . “~ 
~ — _—< 7 arene « “ > " fe - _ a se ae _—~ dy tO — PP ees 
Ave nine = ao ~~. Pree - a ~~ y . pe Pa nal - ns wand ss > tee <td — > 
— ~ — 7 * . ona > = « ~~ ~_— tm it 7 - om, WO , Le ane 
' sevanes WP ee Le mee - ¥ ~ , Sut “ ~ « aa a a 
- Oo Se eae “- a te nthy ee . ~ . - - in, z 
: > os a -~ ~ 
- - - - me cubeiee Read ad, ine awe tna a fees Soy La one on ry a ay peeany -_ ec 
hatin —— gh Omen Pet Pee ~ io oti aw Parpeies » . ~ 
a Ce i ue aaratng ig tintin > deny aiaeiahe cunaaee be mq oo ony Nc ae ee ; oko ¢ vw Ph 
—_— — we ~ . tt oe 4 va 7 - ~ ne ind a 2 el hem ee * “~ wh ‘ a @s 
~_ —~ » Le De — no oe a Don te ey ne . 1 odie tabag? sy Mes 
— . _ , 
; : . nv * fem en Aomras , Ny 


= SrA. sagen i 


Se ee ee eee 


- 


Historic, archived document 


Do notassume content reflects current 
scientific knowledge, policies, or practices 


Pq Lo 


BULLETIN OF THE 


USDEPARTMENT OFAGRICOLTURE %; 


No. 151 


Contribution from the Bureau of Plant Industry, Wm. A. Taylor, Chief. 
September 19, 1914. : 


EXPERIMENTS IN CROP PRODUCTION ON FALLOW 
LAND AT SAN ANTONIO.’ 


By C. R. Lerrenr, Assistant, Office of Western Irrigation Agriculture. 
INTRODUCTION. 


The practice of fallowing land varies widely in different regions. 
In the experiments |conducted at San Antonio, Tex., and reported 
in this paper the word “fallow” is used to mean thorough cultiva- 
tion of the land from the time it is plowed after the removal of a 
crop throughout the next season and until the crop is planted at 
the beginning of the second season. The fallow period at San 


_ Antonio varies from 16 to 19 months, depending on the crops grown. 


The chief ostensible purpose of fallowing in this region is to store 
in the soil for the benefit of the next crop the moisture which falls 
during the fallow period. 

In order to determine whether or not this practice is to be recom- 
mended in the San Antonio region, the experiments reported herein 
were started in 1910. 

CLIMATIC CONDITIONS. 


The climatic conditions at San Antonio are much different from 
those in the dry-farming regions farther north. | 

The conditions fluctuate irregularly from semiarid to humid. 
Droughts of many weeks’ duration are common and may come at 
almost any season of the year, but they are more frequent and more 
serious during the summer months. The mean annual rainfall at 
San Antonio for a period of 33 years, as reported by the United 
States Weather Bureau, is 26.83 inches. The mean annual rainfall 
for the 7-year period from 1907 to 1913, inclusive, as measured at 
the San Antonio Experiment Farm, 5 miles south of the city, is 
24.66 inches. While the normal precipitation would appear to be 
sufficiently large to make crop production fairly certain, yet on 
account of the unequal distribution of the rainfall and the high 


1from January, 1910, to October, 1911, the experiments here reported were under the direct supervision 
of Mr. S. H. Hastings, superintendent of the San Antonio Experiment Farm. Mr. C..R. Letteer has had 


_____ direct charge of the work since October, 1911. 
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evaporation the effect of the precipitation is much lessened. The 
mean annual evaporation from a free water surface, as measured at 
the experiment farm for the 7-year period specified, is 65.88 inches. 
The winters are mild, yet periods of cold weather or “northers” 
are not infrequent during the winter season. The thermometer 
seldom registers a temperature below 15° F. in winter, and conse- 
quently plant growth continues practically throughout the year. 


SOIL CONDITIONS. 


The San Antonio Experiment Farm is located on what is called 
locally black ‘‘hog-wallow land.”’ This local name is due to the fact 
that the soul, when drying, shrinks and opens long, wide cracks, and 
the filling of these cracks with loose surface soil results in irregular 
depressions, which resemble hog wallows. The soil is a black clay . 
loam, having a rather small proportion of sand and becoming very 
sticky when wet. It is classified by the United States Bureau of 
Soils t as Houston black clay loam and San Antonio clay loam. 

The first 3 feet of soil is fairly uniform in character and is under- 
lain with a white gravelly material which is rich in lime. This under- 
lying gravel has a relatively low moisture-holding capacity, while the 
surface soil has a high moisture-holding capacity, averaging from 
25 to 30 per cent. When wet, the soil has a tendency to pack 
and become impervious, so that during torrential rains the loss of 
water from run-off is high. The soil is rich in mineral plant food and 
produces abundant crops when supplied with sufficient moisture. 


FALLOWING EXPERIMENTS. 


In 1910 experiments were inavgurated for the purpose of studying 
the effect of producing a crop only on alternate years, as compared 
with producing a crop every year on the same land. The crops of 
1910 were grown on land which had not been previously fallowed, 
so that the results for that year are not considered here. The results 
here presented are from the years 1911, 1912, and 1913. 

The crops used in these experiments were corn, cotton, and winter 
oats. For this purpose six }-acre plats were used, as follows: Plats 
A4-1 and A4-2 were used alternately for cotton, one plat being 
cropped and the other fallowed each year. In a similar way plats 
A4-3 and A4—4 were used for corn and A4—5 and A4—6 for winter oats. 
For purposes of comparison with these biennially cropped plats, use 
has been made of results obtained from three plats which are part of 
another experiment. These three plats are cropped each year and 
are given the same tillage treatment as the alternately cropped plats, 
except that the fallow period is 12 months shorter. The plats that are 
cropped annually have been under test since 1909, when the large 


1 Field Operations of the Bureau of Soils, 1904. 
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rotation and tillage experiment of which they are a part was started. 
The plats which are continuously cropped are as follows: B5-1, 
corn; B5-3, cotton; and B5-8, oats. The plats are each 264 feet long 
and 41.25 feet wide, and they are separated by alleys 43 feet wide. 


so = eae ae 


TREATMENT OF THE PLATS. 
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Figure 1 shows graphically the cropping system practiced on the 
plats considered in this report, from the time the biennial cropping 
experiments were started until the close of the year 1913. 

The winter oats were seeded early in November and harvested in 
May, the corn was planted the latter part of February and harvested 
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Fic. 1.—Diagram showing the cropping system practiced on the plats where biennial cropping has been 
tested in comparison with continuous cropping at the San Antonio Experiment Farm. 


in July, and the cotton was planted early in April and the harvest 
completed in October. 

In all cases except plat B5-8 (oats cropped annually) the plats 
were plowed about 8 inches deep as soon as practicable after the crop 
wasremoved. Plat B5-8 was left unplowed until just before planting 
time. After plowing, the plats were harrowed after the first heavy 
rain came, to soften the clods. They were then harrowed or disked 
after each rain of consequence and also whenever it was necessary 
to keep them clear of weed growth and to maintain a soil mulch. 
For the most part the spike-tooth harrow was sufficient to maintain 
an adequate mulch throughout the greater part of the fallow period. 
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YIELDS OBTAINED. 


Table I gives the yields of various crops from the plats eee 
biennially, as compared with the yields of the same crops on plats 
cropped annually, and the average yields of the various crops from 
all plats planted to each crop in the rotation experiments. The aver- 
age yields are obtained by considering all of the plats in the rotation 
experiments and should be fairly representative of results from good 
farming in that region. 


TasLe I.—Crop yields from plats cropped biennially, as compared with plats cropped 
annually and with all plats used for these crops in the rotation experiments. 


Bp nates oth Average of all rota- 
Biennial cropping. tion plats. 
x | Annual 
Year and crop. Aig 
| Percentage | “TOPP™S8- Number of . 
| Actual. | of annual : Yield. plats 
c cropping. averaged. 

1911. 

COnn i Re ies 2 ot Bae Set ea bushels. -| 3. 2 59. 2 5. 4 10. 6 29 

Copia. 2 ss Sr ie Se eine en a ie pounds... 318. 0 71.3 446. 0 483. 0 25 

OALSE Aten se tine we Cn eee meee bushels. . 10. 1 160.5 6.3 8.5 11 
1912. 

Come oben. 3 oe ees See ee bushels. 24.7 92.9 26. 6 34.1 26 

Cottons - 2s eer er ee Ao eee ee pounds... 448. 0 94. 6 474.0 621.5 25 

5 Chics, SA ak ge ene eg | on bushels. . | 37.0 181.5 20. 4 26. 75 10 
1913. 

OTe eee re a en tec Mine ae bushels. . 30. 7 92.8 33. 1 34.9 21 

Coton seer oe eee a pounds... 350. 0 53. 9 508. 0 560. 1 30 

ORS UR See os ons is as Seer toe ee oe ae bushels. . 38. 0 369. 0 10.3 11 9 

AVERAGE, 1911-1913. 

Conn: 85 Seeks eee Soca see bushels. 19. 5 89.9 PANT 26:6) Weeeapieiones = 

Conlons ater a 242 5. eee Aes ee pounds. -| 372. 0 78.2 476.0 BDA. Obl ecm sere 

CMS. - ssebabcusbepesescne s-decsetecedse bushels. -| 28. 4 231. 0 12.3 GRY es seootor on 


1 The rotation experiments are conducted on 82 quarter-acre plats. They include continuous cropping, 
biennial cropping, and 2-year, 3-year, and 4-year rotations, combined with various tillage methods, manur- 
ing, and green manuring. In general, it would be expected that the av oieee yields in these experiments 
would be larger than those obtained from the continuously cropped plat 


It is shown in Table I that in no instance has cotton or corn yielded 
as much on biennially cropped as on annually cropped land. The 
average yields of cotton and corn on all the rotation plats have been 
higher than those secured from either biennial cropping or annual 
cropping, indicating that neither fallowimg nor continuous cropping 
for corn and cotton is to be recommended as a general practice under 
San Antonio conditions. 

On the other hand, winter oats on land biennially cropped have 
consistently yielded higher than where planted annually on the | 
same land and higher than the average from all oat plats in the 
rotation experiments. 


VEGETATIVE GROWTH OF CROPS ON FALLOWED LAND. 


It has been observed during the past two years that during the 
greater part of the growing period oats made a less rank growth on 
the fallowed plat than on the plats in the rotation experiments. 
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This comparatively light vegetative growth appears to have been 
favorable to the production of grain. In 1912 and 19138, especially 
the latter season, oats on the rotation plats lodged badly, owing to 
excessive vegetative growth. It has been found at San Antonio that 
any treatment which has a tendency to retard the early vegetative 
a growth of the oat plant results in increased yields of grain. An 
y instance substantiating this statement is afforded by the unfavorable 

results from manuring on land planted to oats to be harvested for 

grain. In a 4-year test with oats, manuring has noticeably decreased 
. the yield of grain in two out of the four years, while in the other two 
years the yields were practically the same as those obtained from 
unmanured land. It appears, therefore, that the increase in yield of 
oats on fallowed land has not been due to the fact that conditions 
were more favorable to growth, but rather to a depressing effect on 
the vegetative growth. : 

Crops grown on fallowed land have invariably shown irregular and 
slow early development as compared with the same crops on other 
plats. The corn and cotton on the fallowed plats have been notice- 
ably smaller than on the other plats in the rotation experiments, and 
the plants have lacked uniformity in size and appearance. Observa- 
tions on other plats of the experiment farm where cotton has been 
grown on fallowed land corroborate this conclusion. While the 
differences with oats have not been so marked, in 1913 the oats on 
fallowed land were smaller and made slower growth than on land 
continuously cropped or having other treatments. On account of 
the difficulty with the lodging of grain crops, as already indicated, the 
depressing effect of fallowing on the growth of the plants results in 
high yields of oats, while it has the opposite effect on corn and 
cotton. 
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SOIL-MOISTURE STUDIES. 


‘ Sou-moisture determinations have been made on the fallowed plats 
considered in this report and also on the continuously cropped plats 
devoted to the same crops. Samples have been taken monthly or 
oftener during the summer throughout the three years. A standard 
soil tube was used for securing the samples. At each sampling two 
cores were taken from different parts of the plat, corresponding foot- 
sections being composited to a single sample. Thus either three or 
six samples were secured from each plat, depending upon the depth 
to which the sampling was done. In most cases samples were taken 
to a depth of 6 feet. 

In figures 2, 3, and 4 the diagram at the top shows the crop, 
stubble, and fallow periods for each plat considered in this report, 
and the curves below show the moisture content of the different 
plats at the time the moisture determinations were made during the 
four years from 1910 to 1913, inclusive. 


ee Ep ee nS ee a a ee eee i ca 


nd Ol teenie 
‘ 


6 BULLETIN 151, U. S. DEPARTMENT OF AGRICULTURE. 
Moisture determinations have been made on each of the plats at 
planting time and just before or just after harvest, to determine the 


SHO KL KL SHG ~ : 
AN. APR SLY OCT. JAN._APR. SULY OCT, JAMN_APR SULY OCT UAN._APR SUY OCT JAN. 


peo eS Sen 
janes ee eee 


8 


Hib 


PERCENT (IOISTORE 
% 


5 
EXPLANATION. 

ES E00 WV CROP. —— LAT ES. 

RWQULMU, PER00 IN STUBELE,  — -------- PLAT Ad-a. 

Ss AER0D FALLOW. no SLT ABP. 


Fic. 2.—Diagram showing the average moisture content of the soil on plat B5-1, which was cropped 
annually to corn, and on plats A4-3 and A4-4, which were cropped biennially to corn, at the San 
Antonio Experiment Farm, January, 1910, to October, 1913. On each sampling date all the plats 
were sampled to a uniform depth, in most cases 6 feet, but in some instances 3 feet. 


amount of moisture present at planting time and the amount of 
stored moisture used from each plat. 


4HO 19// VP SHIP 
JAM ASR SULY OCT. JAN, APR JULY OCT. KAN, APR NUY OCT. JAN. APR SUY OCT MAM 


: 
K 
= 
% 
t 
EXPLANATION. 
BA PEYOD 11) CROP ———————— LAT AF-/. 
3 PERIOD IN STUBBLE, PLAT AB-2 
= =] PERIOD FALLOW. ————————aterenernececneeeence FLAT BS-3. 


Fic. 3.—Diagram showing the average moisture content of the soil on plat B5-3, which was cropped 
annually to cotton, and on plats A4-1 and A4-2, which were cropped biennially to cotton, at the 
San Antonio Experiment Farm, January, 1910, to October, 1913. On each sampling date all the 
plats were sampled to a uniform depth, in most cases 6 feet, but in some instances 3 feet. 


By observing carefully the curves showing the moisture content 
in the various plats it will be seen that the moisture content of the 
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plats of corn (fig. 2) and cotton (fig. 3) was generally highest in the 
spring at about planting time for these crops; that there was a gen- 
eral decline in the moisture content of the cropped plats until har- 
vest and also a slight decline in the moisture content of fallowed 
plats; and that there was only a slight difference in the moisture 
content of the fallowed and continuously cropped plats at either 
planting or harvest time, the tendency being for the curves to coin- 
cide at these periods. 

The moisture content of the oat plats (fig. 4) was generally highest 
during the months of January and February and lowest in June, at 
about harvest time. At planting time for oats in the autumns of 
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Fic. 4.—Diagram showing the average moisture content of the soil on plat B5-8, which was cropped 
annually to oats, and on plats A4-5 and A4-6, which were cropped biennially to oats, at the San 
Antonio Experiment Farm, January, 1910, to October, 1913. On each sampling date all the plats 
were sampled to a uniform depth, in most cases 6 feet, but in some instances 3 feet. 


1910 and 1912 the moisture content of the fallowed plat was somewhat 
higher than that of the continuously cropped plat, and in 1911 it was 
nearly the same. At harvest time in 1911 and also in 1912 the 
moisture content of the fallowed plat was somewhat lower than that 
of the continuously cropped plat, and in 1913 the moisture content 
of both plats was about the same. 

It appears from this that fallowing resulted in a higher moisture 
content in the fall at planting time for oats, and that when the land 
remained fallow until time for planting corn and cotton, fallowing 
did not store any appreciable quantity of moisture in the soil in 
excess of that stored in land continuously cropped, plowed in the 
fall, and left fallow during the winter. 


8 BULLETIN 151, U. S. DEPARTMENT OF AGRICULTURE. 


For the most part the curves show only shght variations in the 
amount of moisture present in the fallowed and continuously cropped 
plats during the period when crops were on the land. There was a 
somewhat higher moisture content in the soil of the fallow plats at 
the time when crops were growing on the other plats; but, as already 
stated, the difference generally disappeared by the next planting 


time. 
RUN-OFF FROM FALLOWED PLATS. 


The uniformity in soil-moisture content at planting time, already 
noted, is probably accounted for by the higher loss by run-off from 
fallow plats than from those which were cropped every year. Dur- 
ing the years covered by this report the precipitation during the 
winter and early spring was comparatively heavy. Consequently, 
so far as the rainfall during the winter and spring immediately pre- 
ceding corn and cotton planting was concerned, land cropped each 
year and plowed as soon as possible after the removal of the crop 
had the same opportunity to store moisture as fallowed land had 
during the same period. Even though the fallowed land contained 
a larger amount of moisture at the time of seeding oats in the fall, 
a larger amount of run-off from the fallowed plats during the winter 
would result in approximately uniform moisture conditions in all 
the plats at the time of planting corn and cotton the following 
spring. That there is a difference in the run-off from the different 
plats is proved by the results of determinations shown in Table IT. 

On February 16, 1912, three days after a rain of 3.3 inches, soil 
samples were taken on one plat of oats and on five fallow plats where 
the length of time since plowing varied from 3 to 18 months. Table 
II shows the moisture content at the last sampling before the rain and 
again three days after the rain, together with the increase in moisture, 
the run-off in inches, and the percentage of rainfall lost by run-off. 

On February 26, samples were again taken on the same plats after 
a 2-days’ rain of 2.9inches. The results are also given in Table II. 


TasBiE I1.—Absorption and run-off from rains in February, 1912, San Antonio Experi- 
ment Farm. 


| Samples taken on Feb. 16, three days after a 3.3-inch rain. 
| 


Average moisture 


Plat No Fallow period content in 3 feet. SuSE, Hoek. 
oe as or crop. 

5 days | 3 days Percent- 

before after Per cent. | Inches. | Inches. age of 

rain. | rain. rainfall. 

Per cent. | Per cent. | 

Co ee aA ee ood 3 Tmemihs.... 25... 2. - 15.8 19.9 4.1 1.92 1.38 41.8 
1 Ne ARR a ae a5imonins =e 19.1 | 21.6 Pas ca by 2.13 64.5 
Se II ay TOTES ss ee 17.2 19.8 2.6 1.22 2. 08 | 63.0 
JV ete ae Pe ASM@NONLHS = eee 20.0 | 23.0 3.0 1.40 1.90 | 57.5 
f 55 ee ae eae ) Ganonths:. 2 =e: 2223 18.4 20.6 2.2 1.03 2.27 68.8 
o'er eee OSS Foe ene ta yet 18.1 22.3 4.2 1.96 1.34 40.6 
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TaBLe I1.—Absorption and run-off from rains in February, 1912, San Antonio Experi- 
ment Farm—Continued.. 


Samples taken on Feb. 26, one day after a 2.9-inch rain, when 
the soil was already wet. 


: Bp At Average moisture. a > co 
mates irae aera Sr ihanisiniGHeet Increase. Run-of. 
7 days 1 day Percent- 
before after Per cent. | Inches. | Inches. age of 
rain. rain. rainfall. 
Per cent. | Per cent. 
1. CS eae eer § =o fw SRGOMUISE. wee TUN 15. 2 16. 6 1.4 168 1. 61 ose 
ten en eee OL ORMONDHS. 20 i. 16.8 oY 4 37 2.54 87.1 
YES Pe eee DPMOM ERGs een eee 15.3 16.8 1B 1.4 oe SAC 
yh edt A Simpmbhsess se. bee 16.7 17.8 teal 1.03 1.88 64.6 
NADU OR ott Gimonthose— +. segue 1555 16.2 iy . 66 Zen) ile 
DIE Ge ee ot A Oats sete a. so. 2. 16.3 18. 4 2.1 1. 96 .95 32.6 


Table IL shows that the run-off from land that had been fallow for 
several months was greater than from land plowed a comparatively 
short-time before the heavy rains. The proportion of run-off from 
the second rain was somewhat greater than that following the first 
rain, and the difference in run-off from plats fallowed for a short time 
and from those which had been fallow for a longer time was more 
marked. The run-off from the oat plat was materially less following 
both rains than that from any of the fallow plats. 


ECONOMIC CCNSIDERATIONS. 


The question of whether it is desirable to make a practice of 
biennial cropping for certain crops must be considered from two 
standpoints: (1) The effect upon the crop and (2) the cost of pro- 
duction as compared with annual croppmg. It must be remembered 
that in the first case only one crop is grown in two years and that 
fixed costs, such as the interest on the investment in land for two 
years, must be charged against one crop. Under the conditions at 
San Antonio, where plant growth continues practically the entire 
year, making necessary the cultivation of the fallow to kill weeds 
and maintain a mulch, the expense of fallowing is nearly, if not quite, 
as much as that of growing a crop on the land. Other items, such as 
the depletion of the humus and the possible ultimate effect on fertility, 
are matters deserving consideration in connection with the practice 
of biennial cropping. It must be concluded, then, that even though 
biennial cropping gave increased yields of winter oats at San Antonio 
it is not necessarily desirable as a farm practice in growing that crop 
there. In other words, the results of these experiments indicate 
that biennial cropping is not to be recommended for the San Antonio 
region, at least for cotton, corn, and oats. 
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SUMMARY. 


(1) Tests of biennial cropping in comparison with annual cropping 
have been carried on at the San Antonio Experiment Farm for 
three years. ae 

(2) The yields of corn and cotton have been less on biennially 
cropped land than on annually cropped land. The yields of winter 
oats have been somewhat larger on the biennially cropped land. 

(3) Soil-moisture studies made in connection with these tests do 
not show any important differences in the amount. of soil moisture 
present in fallowed land and in continuously cropped land at planting 
and harvest time for corn and cotton. In the plats used for oats 
there was more moisture present at planting and less at harvest time | 
on the biennially cropped land than on the annually cropped land. 
In other words, the oats grown biennially used more water and made 
less vegetative growth, but gave larger yields. 

(4) Observations made after heavy rains show that in most cases 
the proportion of run-off from heavy rains was greater on land which 
had been fallow for several months than on land which had been 
fallow for a comparatively short time. The run-off from an oat plat 
was less than from any of the fallow plats. 

(5) Considering both crop yields and cost of production, the results 
of these experiments indicate that biennial cropping, at least for 
corn, cotton, and oats, is not to be recommended for the San Antonio 
region. 
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